We report the case of a 3-year-old boy who was brought to the emergency depa rtment for evaluation of a prolonged upper respirato ry infectio n and diminished neck movement. Computed tomography identified a unilocular abscess ext ending from the level of C2 inferiorly to the diaphragm at the level of the T9 vertebral body. We successfully treated this trans cervical, transthoracic infection surgi cally via a transoral approach to the retropharyngeal abscess combined with catheter draina ge and irrigation ofthe abscess cavity at a depth of 13 em. At 25 months of follow-up, the patient ex hibited no evidence of recurrent diseas e or postsurgical complications. In this article, we describ e our min imally invasive technique for managing unusual deep -space neck infections in children.
Introduction
We descri be a minim ally invasive surgical tech nique used to manage an unusual deep-space neck infection (DS NI) in a pedia tric patient. Our graduated approach allows for diagnosis, culture, and definitive treatment of a DSNI that might otherwise require sig nificantly more extensive surgery.
Case report
A previously healthy 3-year-old boy was broug ht to the emergency department with a l-week history oflow-grade fever and symptoms of upper respiratory infection. He had also recently experienced difficulty making neck movements , and he began refusing to eat solid food.
Upon examination, the patient appeared to be in no distre ss. He was afebrile, and his vital signs were stable. Physical exa mination was notable only for 2+ tonsils without exudate, mild oropharyngeal erythema, and the abse nce of uvula deviation, posterior pharyngeal wall edema, or asymmetrica l bulging. Laboratory evaluation revea led a white blood cell (W BC) co unt of 34,700/mm 3 with a left shift of 20 bands. Computed tomography (CT) of the neck and chest demo nstrated a large ly unilocu lar, low-density, rim-e nhancing lesion that measured 3.3 x 1.5 cm in its greatest transverse dimension ( figure) . The lesio n exte nded from the retrop haryngeal space at the level of C2 inferiorly to the diap hragm at the level of the T9 vertebral body. Given the extent of the fluid collection, our differential diagnosis included a retropharyngeal abscess with danger-space exte nsion along with an infection of a developmental anomaly, such as a foreg ut dupli cation cys t, lymphangioma, or thym ic cyst. Bearing in mind the location of the fluid collection as it ex tended from C2 inferio rly between the esophag us and descending aorta, we initially considered performing a co mbined transcervical and transt horacic procedure. However, given the morbidity of such a proce dure, we instead chose to perform intraoral catheter-assisted drainage that would be diagnostic, less invasive, and potent ially definitive in the treatment of this infection . The patient was taken to the operating room, where he underwent transoral drai nage of the da nger-space abscess. A cruciate incision was made in the posterior wall of the oropharynx, and blunt dissect ion into the retrophary ngea l space prod uced an enormous amount of purulen t material. After appropriate cultures were sent, two catheters were carefully advanced over 13 ern into the depths of the abscess cavity. Sa line was pumped through the first catheter whi le the second catheter suctioned fluid from the cavity. The catheters were slow ly withdrawn and subseque ntly removed when the effluence became clear. At the co nclusio n of this procedure, the intrao ral incision was left ope n to allow for con tinued drainage.
The patient remained intub ated for airway protection for approx imately 36 hours, and a nasogastri c tube was placed . He was administered intravenous am picillin, gentamicin, In our patient, the midlin e location of the absce ss, its contiguous spread to the diaphragm, and its rapid clinical progres sion were consistent with a danger-space abscess, and these conditions supported our surgical approach. Several authors have explored the use of minimally invasive methods of treating DSNIs, although in many of these case series, the authors failed to identify the particular anatomic space that was being addressed. Brod sky et al used office-based percutaneous needle aspiration to successfully treat 55.6% of pediatric neck abscesses identified on CT.5 Interventional radiologists have shown that minimally invas ive methods of percutaneous drainage with ultrasound guidance allowed for successful management without inci sion and drainage in 87% of patients with unilocular neck absce sses." The location of the DSNI in our patient precluded percutaneous drain age . Most authors agree that DSNI s located medial to the great vessels should be treated with transoral drainage, and they strongly caution again st sedating a young patient who se airw ay might be compromised by infection .'
Our approach achieved the goal of performing a minimally invasive procedure within the accepted standards for the surgical management of an absce ss medial to the great vessels . Our use of catheters safely extended our reach into the lumen of the abscess cavity as it extended into the chest without the need for a thoracotomy. By approaching our patient's DSNI in a gradu ated fashion , we were able to gain access to the infection through an intrao ral incision, obtain culture specimens, completely evacuate and irrigate the abscess cavity, and spare the patient the morbidities inherent in a combined transcervical and transthoracic external approach. and clindamycin. A repeat CT confirmed the marked resolution of the infect ion, and the pat ient was extubated on postoperative day 2 without any airway difficulties. By postoperative day 3, the patient's WBC count had fallen to 11,300/mm3, and the wound cultures grew group A beta-hemolytic streptococci sensitive to clindamycin. The nasogastric tube was removed on postoperative day 4, and the patient began a clear-liquid diet. After completing 7 days of IV antibiotics, the patient was discharged home with a lO-day course of oral clindamycin. Findings on follow-up examination 2 weeks later were unremarkable. At 25 months postoperatively , the patient exhibited no evidence of recurrence or surgical complications.
Discussion
DSNIs that necessitate surgery are not common in children, but when they occur, they are associated with a high rate of morbidity and mortality as a result of the spread of infection to surrounding space s and airway obstruction. I This is particularly true ofaretropharyngeal-space absce ss, which is the second most common type of DSNI in children. This potential space extends from the skull base to the level of T 1-T2, where the alar layer of the deep layer of the deep cervical fascia fuses with the anteriorly located visceral port ion of the middle layer of the deep cervical fascia." A median raphe divides the retropharyngeal-space contents into two chain s of lymph nodes, which typic ally limits an abscess to a single compartment of the retroph aryn geal space and produces the characteristic unilate ral bulge in the posterior pharyngeal wall. 3 The danger space was first described by Grodinsky and Holyoke in 1938 as the loose areolar tissue that extends from the skull base to the diaphragm between the alar and prevertebral divi sions of the deep layer of the deep cervical fascia ."
